In addition to the range of variation of the three parameters zo, A, , and Uo, it is important to determine (a} the difFerences between the values of the parameters obtained from density-functional calculations for jellium and for real surfaces, (b) the variation in the parameters from one crystal face to another, (c) whether zo and A, are functions of Uo in general, and (d) the efFects of chemisorption, at monolsyer coverage, on the surface-barrier structure.
The results of this study should indicate the suitability of our barrier model for simulating electron scattering processes at surfaces, and should be of direct relevance to the analysis of very-low-energy-electron-difFraction (VLEED) experiments' and inverse-photoemission spectra 16 -19 In Sec. II, we outline aspects of the density-functional method, which is the basis of the work of LK and of the surface calculations described below. %e show that the numerical values of the jellium potential found by LK are described well by our model barrier. In Sec. III, we describe density-functional calculations for surfaces of Al, Ni, Cu, Ag, and % using the full-potential linesrized augmented-plane-wave (FLAPW) method. Section IV discusses the efFects found for chemisorption, and our concluding remarks are given in Sec. V.
II. DENSITY-FUNCTIONAL CALCULATIONS FOR JKLLIUM
The density-functional formalism provides a framework for calculating the total energy and density of a system of interacting electrons in an external 6eld, V, ", . It reduces the many-particle problem to the self-consistent solution of single-particle equations of Hsrtree type
The efFective potential in this equation can be written For present purposes, the contribution to the average arising from the spheres can then be found using any convenient, physically motivated method, and various ways can be found which result in a smooth average while removing the main contributions from the spheres. In previous work, ' ' the charge density and potential of the surface were approximated by a plane-wave expansion assumed valid everywhere inside the film plus muffin-tin contributions inside the spheres. In this representation, the average potential is simply the average of the planewave portion.
In Fig.  3 . Even though the full potential is dominated by the attractive nuclear Coulomb potential, its three-dimensional nature is still evident. As discussed above, the modi6ed potential removes most of the effects of the muftin-tin contribution. The planar averaged potential is shown in Fig. 4(a) Table I ). The eff'ective image plane for Al (001) Table I ). The difference between the values given in Table II arise from the difFerent definitions of the "modified" potentials. The differences between the two faces are very similar in the two calculations, and the qualitative conclusions are unchanged.
The uncertainties in zo, A, of -0.2 and in Uo of -0.1 give a range of uncertainty to be expected for such analyses.
The barrier parameters obtained from the thin-film calculations are in qualitative agreement with those obtained empirically by fitting measured spectra for a number of metal surfaces (see Table III Al (001) Ni (001) Cu (001) Cu (110) Ag (110) % (001) % (110 Vf (001) % '(110) Ni (001) Ni (110) Cu (001) Cu (1) 
